Abstract. Two cats with congenital hypothyroidism are described. In vivo discharge of accumulated labelled iodide by perchlorate administration revealed defective organification of iodide, which was complete in one cat and partial in the other. In
Several congenital disorders in thyroid hormone synthesis have been described. Identification of the molecular nature of the defects has been greatly facilitated for those defects for which a model system has become available, e.g. hereditary con¬ genital goitre in Dutch goats (1) (2) (3) (4) and Afrikander cattle (5, 6) . Thus far only defects in thyroglobulin synthesis have been found in these animal diseases. Another defective step in iodothyronine synthesis may be the binding of iodine to the tyrosyl residues of thyroglobulin, a process requiring H202 gener¬ ation and thyroperoxidase (7) . In animals these socalled organification defects have been demon¬ strated by in vivo discharge tests in two dogs (8, 9) and in one cat (10 (Fig. 1) . The animal was striking in its juvenile appearance, characterized by a round head, tiny ears and blue irises. In the littermates the colour of the irises had already changed to the yellow of adulthood. 
Methods
Following iv injections of 1.8 MBq Nal!lI the thyroidal radioiodine uptake (RIU) was measured at 1,4, 24, 48, and 72 h as previously described (13) . For (14) .
Peroxidase activity was measured in the supernatants and the solubilized membranes by the oxydation of ABTS (2,2-amino-di-[3-ethyl-benzthiazoline- (6) (16) .
The iodine content was measured as described previ¬ ously (1) . Essentially, the 127I content was determined by measurement of the slope of the log extinction at 420 nm as a function of time, in a spectrophotometer (Cobas Bio, Diagnostica, Hoffman La Roche, Basle, Switzerland), after digestion of the iodine-containing compounds with HC103. The iodine content was related to the protein content as measured by absorption at 280 nm, using the extinction coefficient for thyroglobulin (17) .
Results

In vivo studies
In both cats the injected radioiodide accumulated very rapidly in the thyroid glands, as compared with the low initial uptakes observed in healthy cats (Fig. 2) . In cat 1 the radioiodide uptake values reached a very high maximum (87%) at 24 h after injection, followed by a slight decrease. Cat 2 had a rapid initial uptake that remained at about the same level (17%) until 24 h, and then decreased slightly.
After four measurements at 15-min intervals the iv injection of perchlorate caused a rapid decline in thyroidal radioactivity (Fig. 3) (Fig. 4) . The iodine content (w/w) of the ammo¬ nium sulphate-precipitated proteins was 0.19% in the hypothyroid cat, 0.16% in the euthyroid cats, and 0.22% in the hyperthyroid cats.
In the tissue of all the cats the ELISA demon¬ strated the presence of thyroglobulin. Experiments with monoclonal antibody B2 revealed the pres¬ ence of thyroxine in all thyroglobulin preparations, including that of the hypothyroid cat (Fig. 5) .
Histology
Microscopic examination of formalin-fixed, HEstained sections of the goitrous tissue of cat 1 revealed rather large follicles and cuboidal to flat epithelium. The histological features did not differ from those observed in healthy control cats.
Discussion
In the organic binding of iodine in the thyroid gland at least three steps are involved: generation of H202, oxidation of iodide, and binding of the oxidized iodide to tyrosyl residues of thyroglobu¬ lin. This machinery of protein iodination is geared to bind efficiently into covalent linkage any iodide trapped by the thyroid gland (7) .
The radioiodide uptake studies in both hypothy¬ roid cats demonstrated that iodide transport into' the thyroid was increased. However, competitive inhibition of the iodide transport system by per¬ chlorate caused a rapid decrease in thyroidal ra¬ dioactivity in both cats. This indicated the presence of unbound iodide that was free to diffuse from the thyroid cells into the circulation, and thereby proved that organification was defective. (18) . In support of this explanation, thyroidal rad¬ ioiodine uptake values in healthy cats on commer¬ cial cat foods were low (13) . In hyperthyroid cats injected radioiodide accumulated rapidly in the thyroid gland (13) (19, 20) . However 
